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Reoort 

Introduction 

Octopirox (GOS39.02), an anti-bacterial agent, vas toxic to young groving rats 
at 300 mg/kg/day in a long-term reproduction study (B85-0460). The males vere 
more affected than the females, vith the primary symptom in both sexes being 
pale, colorless eyes indicating anemia. Because of its anti-bacterial proper- 
ties ve supposed that it might be interfering vith the intestinal synthesis of 
vater-soluble vitamins, and Indeed some of the rats exhibited symptoms of vita- 
min B complex deficiencies, such as chromodacryorrhea and “greasy” dermititis. 
Eovever, a study vhereby the diet vas fortified vith additional vater-soluble 
vitamins shoved no amelioration of the toxicity of Octopirox (I). 

Octopirox also has strong chelating properties; therefore, ve further postulated 
that it vas binding to and preventing intestinal iron absorption and thereby 
leading to the severely anemic state. This situation vould be especially sig- 
nificant for the young rat, since iron uptake decreases after veaning vhen body 
stores are very lov because of the rapid grovth (2). 

This study vas done to determine the effects of various graded doses of supple- 
mental dietary iron on the toxicity of a 300 mg/kg/day dosage of Octopirox. 

Hethods and Materials 

Seventy veanling Charles River CD rats of each sex vere obtained from Charles 
River Breeding Laboratories, Portage, t!I. Upon arrival they vere inspected for 
disease, veighed, ear-tagged and placed in individual stainless steel suspended 
vire cages. They vere given Purina Chov and tap vater ad libitum. The environ- 
mental conditions and animal care conformed to the Standard Operating Procedures 
of the Biological Testing Facrlity at Hia!r.l Valley Laboratories. 

After a seven-day acclimation period, the rats verc veighed and randomly 
distributed into five groups of 10 males and 10 females per group. The extra 
animals vere then discarded. 

The various groups, separated by sex, vere then placed on ground Purina Chov as 
follovs: 

Grout Octopirox, mg/kg/day 
a 

Fe, ppm in diet 

1 0 0 
2 300 0 
3 300 so 
4 300 100 
5 300 200 

a. As FeS04.7B20 

These diets vere fed for six vetks, vith body veights and feed intakes being 
recorded veekly. After six vttks the rats vere sacrificed by excessive ethyl 
ether, and blood vas obtained from the posterior vena cava for hematology and 
serum chemistries (See Appendix 1 for a complete listing and the results). 
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The grovth data vere analyzed by Analysis of Variance using the Reproduction/ 
Teratology computer system. The hematology and clinical chemistry values vere 
analyzed by R. D. Bruce. 

Results and Discussion 

The pattern of toxicity from a 300 mg/kg dose of Octopirox vas similar to that 
observed in the long-term reproduction study and the effects vere again more 
pronounced in the male than in the female. Tvo of the male rats died during the 
sixth veek of the study. In addition, the body veights of the males were 
affected during the first veek of feeding, vhile in the female, the effects on 
body veight vere not evident until the third veek (Tables I and 2). The feed 
consumed folloved a similar pattern. 

Adding suwlemental -.- ____ _- iron to the diet at three levels completely prevented the 
effects 

------ ----.- .,._ .__ ,. , 
of Octopirox on grovth for both sexes. In either sex there vere no 

significant differences in body ‘veights, or in the gain in body veight, during 
the six veek period betveen the iron supplemented Octoplrox treated rats and the 
controls. 

The rats treated vith Octopirox alone had severe microcytic, hypochromic anemia 
indicating a simple iron deficiency. The number of red blood cells, hemoglobin 
levels, hematocri t, mean corpuscular volume and hemoglobin vere all highly 
significantly reduced in these animals (Tables 3 and &). Hovever , adding the 
supplemental iron reversed these trends in a dose-responsive fashion. The 
animals supplemented vith 50 ppe iron had significantly lover values for these 
characteristics, although they vcre restored to near normal values. At the 100 
ppm supplemented level of iron the mean corpuscular volume and hemoglobin were 
still significantly lover in males. but not in females. At the 200 ppm supple- 
mented iron level, all of the hematological characteristics were restored to 
normal values, al though the hereoglobin level vas still significantly lover in 
males than in the controls. 

In both sexes platelets and reticulocytes vere significantly elevated in the 
Octopirox treated rats vithout supplementation and supplemented vith 50 ppm 
iron. Both of these groups also had srgnificantly reduced total iron and 
significantly increased total IroT: btndrng capacity. 

The rats treated vith Occopirox alone had significantly elevated BUNS and 
significantly reduced serum proteins. Total bilirubin was also significantly 
increased (Tables 5 and 6). There verc some other isolated significant differ- 
ences in serum lipids, but these and some other characteristics are not shovn in 
the tables. See Appendix 1 for these and other details. These blood character- 
lstics are indicative of nutritronal perturbation brought on by the inanition 
secondary to the severe iron-dtfrcrcncy-anemia in the rats treated vith Octo- 
pirox at high doses. 

Since Octopirox is a strong ChtlJtIng agent, it appears that it is sequestering 
dietary iron and preventing its abrorptron leading to the severe anemia. Purina 
Rat Chow contains 197 ppm iron. vklle the rats daily requirement is only 0.25 
we vhieh is equivalent to J dler ‘containrng 25 ppm iron (3). Purina Chov con- 
tains, therefore, 19.7 mg iron;100 g of d)el, vhich evidently is being entirely 
sequestered by the Octoplrox. Anorhtr 20 @g/100 g supplemental iron is needed 
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to allov the rat normal iron nutrition. The male is sore affected than the 
female because of its larger body size and faster grovth rate. 

Prior studies done by Roescht, the supplier of Octopirox, indicated that 
Sprague-Davley rats of both sexes could tolerate Octopirox at doses up to 800 
mg/kg in a 30 day study given by intubation. It is probable that the bolus of 
fntubed Octopirox did not mix thoroughly vith the thyme, and vas not able to 
chelate the dietary iron as completely as It can vhen mixed thoroughly vith the 
bation is less toxic than dosing in the diet. 

gf!at& 
G. A. Nolen 

GAN405: cv 

Subjects for Indexing 

Anemia 
Iron Deficiency 
Octopirox 
Rats 
Toxicity 
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TABLE 1 

croup No. 
Octopirox, l g/b/day 
Supplemental Iton, ppml 

Body Vtights, g 
Vtck 1 

2 
3 
4 
5 
6 

6-Vtcks Cain 

lttd Consumptton, g/day 
Vttk 1 

2 
3 
4 
5 
6 

Peed Consuaptfon, g/kg/day 
Vttk 1 

: 
a 
5 
6 

The effects of Dtttary Iron Supplementation on the Toxici 
of Octopirox (CO539.02) in the Craving Halt Rat 

Body Vtights and Feed Consumption (HtansiSDl 

9 

1 2 3 
0 300 300 Go 
0 0 ' 50 100 

lSl*B 
201tlO 
m&P 
29ltll 
329t16 
360tt8 
2tlt19 

18.5fl.l 16.9fl.6* 
22.1il.5 16.3t2.6** 
23.421.2 16.lt1.6** 
25.221.5 15.fli1.7*+ 
2S.St1.7 13.9t2.3** 
2t.ot1.5 l&.2*2.5* 

154t6 
12395 
101ig 

94*4 
a2$4 
78*4 

143t11* 
154*20** 
162t26** 
164t33** 
160*36** 
159t31** 

69*29*'(8)* 

146*5** 
11ot20** 
lo&t4 
99kl6 
88il6 
9Of25 

150t9 
2ookll 
252tl8 
287217 
325tl8 
353t32 
264f31 

18.Of1.3 
22.3tl.6 
23.7i2.1 
26.1t1.8 
27.&1.9* 
27.7e3.2 

15125 
12726 
X05t7 

97*4 
90*3** 
82*7 

1. Added to Purina Chok as FeS04,7R20. 
2. Tvo deaths occurred in the sixth vtek. 
8 Significantly different from controls; P$.O5. 
l * Significantly different from controls; P<.Ol. 

149k6 15028 
199210 200*13 
244t12 249t17 
287215 290*18 
322fl8 329223 
353t22 358+27 
264t20 274t30 

18.0t0.9 lB.5t1.2 
21.321.2 22.121.9 
23.5i1.6 23.6k2.1 
25.9t1.4 21.221.9 
26.3t1.4 25.9e2.2 
27.8i2.6 26.3t2.4 

151*5 
122k4 
106t4 

97k3 
86i3* 
03*8 

5 
300 
200 

159*13 
127t6 
t05*4 

94t2 
8424 
77t3 



TABLE 2 

Croup No. 
Octopiror, ag/k@day 
Supplemental fron, ppal 

body Veights, g 
Vetk 1 

2 
3 
b 
5 
6 

6-Vetks Cain 

Peed Consumption, g/dry 
Uttk 1 

2 
3 

: 
6 

Peed Consumption, g/kg/day 
Uctk 1 

2 . 
3 
4 
5 
6 

The Effects of Dietary Iron Supplementation on the Toxici 
of Octoplrox (CO539.02) in the Ctoving Female Rat 

Body Veights and Feed Consuaptfon (tieans*SD) j1 

.9! 

1 2 3 4 
0 300 300 300 
0 0 50 100 

138tll l4ltl 136i5 140*10 136*12 
172t8 169110 172*8 175t8 167*15 
194tB ldl~lb* 19et9 2OOt9 191217 
214tif 192t17r* 22Otll 219ilO 215il7 
232213 201t22** 239fl4 239&X1 237t21 
243tl6 102122** 255tl3 255tl3 251*22 
164t 18 11flt17** 17OtlP 170gl4 166t20 

17.6tl.5 18.ltl.3 17.3to.t 18.0*1.1 18:3*1.6 
19.8tl.5 19.Otl.6 19.7tl.O 20.0t0.8 20.0tl.7 
19.9t2 .O 17.4t1.e*4 19.9tl.l 19.9tl.l 2O.Si1.8 
20.7t2.8 1t.t.st2.o*fi 20.7k1.7 19.9*1.1 21.3t2.0 
20.822.7 18.3t2.V 2l.Ot1.4 21.6t2.2 21.7t2.2 
20.922.5 16.3f2.0** 22.8&l .6* 22.4t1.5 21.2&1.8 

i5ei9 161t8 ’ 156+8 160*8 166t9 
12B*ll 122t5 12Ek6 12927 133&10 
109*11 99*6* 10826 10694 116ifO 
lOi* 99*4 99g 95n6 105*9 

93,tll 93&7 92t5 94tto 96fI3 
07t0 8128 92*6 9126 0726 

5 
300 
200 

1. Added to Purina Chov as FeS04.70 0. 
* Significantly different ftos con rols; t Pl.05. 
l * Significantly different from controls; P(.Ol. 



TABLE 3 

The Effects of Dietary Iron Supplementation on the Toxicity 
of Octopirox (CO539.02) in the Crowing Hale Rat a 

Rematolonr (Means&E) 

Croup No. 1 2 3 4 
Octopitox, mg/kg/day 
Supplemental Iron, pp.* 

0 300 300 300 
0 0 50 100 

RX (millions) 8.0&O. 1 1.9iO.2*** 7.0i0.3 8.lkO.2 

Rcaoglobin (g/dl) 15.7&0,2 2.9*0.4*** lz.s~o.B*** 14.8iO.5 

fkaatoctit (X) 41.2t0.6 7.6*1.0*** 33.2t2.1**+ 40.8i1.2 

Mean Cetputculrt Volume (fl) 54.3t0.6 3g.9t1.1*** 42.3*1.4*** 50.8*0.8* 

Mean Corpuscular lltmoglobln 
(PII 19.7t0.2 14.9f0.4’&* 15.9t0.4*** lg.3i0.2** 

nalc (%) 36.4tO. 2 38.4~0.4*‘4 37.gt0.4r* 36.3iO.4 

VBC (thousands) B.ltO.7 8.lt0.5 8.4tO.8 9.3i0.8 

tlrtclets (thousands) 1016k36 250Ut352*** 1320*134* 982i44 

Rcticulocytts (X) 3.lkO.2 33.2&1.3**: 6.9il.l*** 3.5*0.4 

-&- 
200 

7.6tO. 1 

14.8*0.2** 

40.7t0.8 

S3.9eO.8 

19.5i0.2 

36.4tO.S 

10.6tl.l* 

1025t35 

3.420.2 

1. Added to Purim Chav as PeS04.7H 0, 
* Signfffcantly different fide con rob; t P(,O5, 
** Significantly different from controls; P<.Ot. 
*** Significantly different from controls; P?,OOl. 



TABLE 4 

Croup No. 
Oclopitox, l g/k.g/dsy 
Supplemental fton, pp.’ 

RBC (millions) 

Hcaoglobtn (g/al) 

ileutocrlt (I) 

!WJ-I Corpuscular Volun (fl) 

Hean Cotpuwulrt Re*oglobfn 
(P#) 

NCRC (%I 

VBC (thousond8) 

?lrttlats (thousands) 

Rcticulocytcs (X) 

The Effects of Dietary Iron Supplementation on the Toxicity 
of Octoplrox ,(G0539.02) in the Craving Female Rat 

Rematology (!feansiSEl 

1 2 3 a 
0 300 300 300 
0 0 50 100 

7.6tO. I 1.7*0.1*** 7.7iO.l 7*5&O. 1 

14.9to. 1 2.st0.2*** 14.0~0.W 14.7to.2 

41.7tO.l 6.9tO.V” 39.0*0.8’** 41.220.5 

54.0fO.4 39.7fl .o*** !il.li0.6*** 54.820.8 

19.5~0.2 le.3t0.3*+ 19.6kO.3 

35.6t0.2 36+5t0.4* 35.9t0.2 35.8kO.l 

6.lr0.3 6.6t0.4 6.5t0.4 6.4iO.f 

936t19 19472129&** 919f24 962224 

2.9kO.3 24.1*1.3*** 2.91tO.2 2.920.2 

1, Added to Purina Chov as Pe?@.7A 0. 
* Slgniffcantly different form con rols; f PCOf. 
** Significantly different from controls: P?,Ol. 
**)* Significantly different from controls; PT.001. 

5 
300 
200 

7.7$0.1 

15.0t0.2 

42.ltO.S 

54.8*0.5 

19.5t0.2 

33.620.2 

6.ltO.S 

857*24* 

3.120.2 



TABLE 5 

The Effects of Dietary Iron Supplementation on the Toxici 
of Octopirox (0539.02) in the Crovlng tlale Rat 

Setum Chemistries (Means&SE) 

croup No. 
Octopirox, mg/kg/dsy 
Supplemental Iron, ppml 

BUN (q/61) 

1 2 3 4 
0 300 300 300 
0 0 50 100 

5 
300 
200 

16.&l. I 26.9t3.5, 19.7to.7 17.4*1.0 17.620.7 

Creatinine (mgldl 0.72.02 0.5t.03*** 0.7t.02 0.7t.02 0.7t.02 

Total Protein (g/dl) 6.3tO. 1 5.1io.1+** 6.2tO. 1 6.2tO.l 6.2&O. 1 

AlbumIn (g/d11 4.3t.04 3.9to. l&e 4.3t.05 4.32.03 4.3k.03 ~ 

2.02.0s 

2.2tO.l 

Globulin (g/d11 2.1to.t 1.2t.os.L** 2.020.1 1.920.1 

2.ltO.l 3.3*0.1*** 2.2tO.l 2.2to. 1 A/C Ratio 

total Btllrubln (mg/dl) O.ll~.Ol 0.21*.02*** 0.16t.02 0.08*.01 O.ll*.Ol 

143*0.4* Ha (meq/l) 145*0* 4 14of1.4*** 145fO. 5 145&O. 8 

‘fatal Fe (mcg/dl) 208k22 24$3*** 80*23*+ 168233 tS3*36* 

Total Iron Bl?dfng Cap. 
(mg/dl) 541&24 759*314** 646+34** 5532 15 575222 

1. Added to Put-ins Chov as FeSO4.7R 8. 
4 Significantly different from con rob; t P<.OS. 
** Significantly different from controls; P?.Ol. 
*** Significantly different from controls; PT.001. 
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TABLE 6 

The Effects of Dfctary Iron Suppplcmentation on the Toxieftr 
of Octopirox (COS39.02) in the Craving Female Rat 

Serum Chemistries (Xeans,tSEl 

Group No. 
Octopirox, y/kg/day 
Supplemental fron, ppml 

--A-- 200 
17.6il.7 

0.672.02 

6.3t0.1 

4.&.04 

1.92.05 

2.4t.06 

O.llt.01 

1 2 
0 300 -&-- ---+-- , 
0 0 50 100 

BUN (mg/dl) 17.9t0.8 28.8*1.9*** 18.8iO.6 18.1eO.8 

Crtattnlna (a/dl) 0.64t .02 0.58t.O1* 0.63t.02 0.642.02 

Total ?toteln (g/dl) 6.4tO. I 3. tto. I*** 6.3&O. 1 6.4iO. 1 

Albumin (g/d11 4.5t.05 4.3f.07, 4.St.05 4.5t.04 

Clobulln (6Idl) 1.9tO.l 1.4t0.1r** 1.8tO.l 1.9i.04 

A/C Ratio 2.4to. 1 3.120.1*** 2.5iO.l 2.4*.05 

To?al btfltubtn (mR/dl) O.ll*.Ol 0.22t.02** 0.12i.01 0.13t.02 

143il.O 141*1.1** 146il .O 145tl .o Na (wqll) 14!i+ .05 

218224 Total Fe (mcgldl) 234*20 12t2*** 146t22** 194t32 

Total Iron RindinR Cap. 
(mcg/dl) . 517218 892*78*** 563243 s90t34 539*26 

1. Added to Purina Chov as PeS04.?B 0. 
* Significantly different from con rols; ‘t Ps.05. 
** Significantly different froa controls; Ps.01. 
*** Significantly different from controls; P<.OOl. 



APPENDIX 1 

Bematvlvgy and Serum Chemistries 
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INTERDEPARTMENTAL CORRESPONDENCE 

FRW: K. A. Stitzel, J. S. EXqlehart, DATE: February 3, 1987 
D. L. Rothacker 

TO: G. A. Nolen R’L: NON-DISCRETIONARY 

SuRJEcr: Pathology Report 886-0272, 
w TSIN G0539.02, DRD B!f0428-52 

ELUSIONS 

CLXNICAL PATHOLOGY 

This study showed that the microcytic, hypochranic, anemia demonstrated in 
Group 2 males and females dosed with the test substance was due to iron 
deficiency. Groups 3, 4, and 5, dosed with the test substance and supplerrrented 
with 50, 100, and 208 ppr! of iron , respectively, demonstrated iron 
supplantation prevented or lessened the anemia. 

ANATOMIC PATHOLOGY 

Gross MCrOpSy was performed on flfty male and fifty fenale 'rats. There was 
macroscopic evidence of anemia noted as pale eyes and tissues and enlarged 
heart in Group 2 anlma!s at terminal sacrifice. Fifty ppn or more of dietary 
iron supplement prevented r~croscop~c observation of anemia in Groups 3, 4, and 
5 at necropsy. 

I hTF?CDCTIOtJ 

The purpose of this study MS to determine if dietary supplenrental iron would 
prevent Octopirox ((X539.02) rnduced mema in rats. 

MPERIHEX'AL MODEL 

TYPE OF- STUDY: Pdlng 
SPECIES: Rat 
STRAIN (SOURCE) : Sprague Dawley, Charles River 
SEX: ?We and Female 
T&ST SUBSTANCE: C)ctopirox and Iron 
COVTROL SUBSTAFJZE: Certified Purifm (now 
ROUTE OF EXPOSURE: Diet 
DOSING REGIMEN: Daily 
OBSERVATION: 6’ eks 

ANIHAL. GROUP ASSIGrmEvr 

c 
Refer to the report subnitted by Dqzrimental Pathology I&oratories, Inc. for 
a description of Animal Group ksigrmnt (Anatomic Pathology Appendix I). 
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CLINICAL PATHOLOGY 

Blood for hematology and cbmistry analyses was collected at necropsy (period 
1) frm the vena cava. Blood for hematology ardyses was collected into tubes 
Containing an appropriate mount of MTA anticoagulant. BlaxI for chenistry 
analyses was collected into serqn separator tubes for chemistry analyses. 
Hematology and chmistry analyses vere performed at the Clinical Pathology 
Laboratory (I%%). 

Parameters 

Henato1oqy 

White blood cell count (WEC) 
Red blood cell count (RBC) 
Hemoglobin (HGB) 
Hmatocrit (HCT) 
Mean corpuscular volume (KY) 
Mean corpuscular hemoglobin (t723) 
&an corpuscular henoglobln concentration (X3+2) 
Platelet count 
Differential leukocyte count 
Reticulocyte count (RETIC) 

Chemistry 

Alanine Aminotransferase (ALT, form:!y SSY 
Albumin (ALBI 
AlbunlWGlobulin Ratio IA/G ratio) 
Alkaline Phosphatase (ALK) 
Aspartate Arninotransferase (AST, form:ly saYI’) 
Blood Urea Nitrogen (BUN) 
Calcium (CA) 
Cholesterol (CHOL) 
Creatinine (CREAT) 
Globulin (GUJB) 
Glucose (GLUC) 
Phosphorus WHOS) 
Potassiun (K) 
Scdim (NM 
Total Bilirubin (TBILI) 
Total Protein (TP) 
Triglycerides (Z) 
Total Iron (FE) 
Total iron Binding Capacity (TIEr3 

Hematology and chemistry results were statlstacally analyzed by R. D. Bruce 
using Procter and Gamble Ccrrplter Progrant 188944. All test groups (2, 3, 4, 
and 5) were canpared to the control group (1) . In addition, Groups 3, 4, and 5 
were capred to Group 2. Finally, linear regression was applied to Groups 2, 
3, 4, and 5, respectively. 
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All statistical tests were conducted at a 5%‘ two-sided risk level. Data frar: 
the Clinical Pathology testing and statistical analyses were further evaluated 
by K. A. Stitzel, D.V.H., and J, S. Erqlehart. 

ANATOMIC PATHOLOGY 

Refer to the report subnitted by Experimental Pathology Laboratories, Inc. 
(Anatomic Pathology Appendix 3). 

RESULTS 

CLINICAL PATHOUGY 

Sumnaries of the heMtology and chmlstry statistical analyses are given in 
Clinical Pathology Tables 1 and 2, respectively. Tables of the hematology and 
chemistry data are given rn Clinical Pathology Appendices I and II, 
respectively. Data from the study can be located in notebook YE-967 in the 
Clinical Pathology Laboratory. 

Several linear regression values have a “I” next to the value; this indicates a 
lack of fit. Although statlstlcal!y slpiflcant, the results do not fit a dose 
response and are not conslderec? ln t.he followlrq drscussion. 

Several values are missing (see taS:e be!ow! and are 
hematology and chemistry data tables. Tne amount of 
did not affect the overall eva:ua:ron of the data. 

Group 

1 
1 

2 
2 
2 

4 

Animal # 

2941 
3061 

2933 
2937 
3026 

2972 

Sex 

u 
F 

n 
n 
F 

w 

Test (S) 

RET:: 
R.rIC 

Al! tests 
All tests 
RFrst 

RElXC 

5 

5 

2938 

2943 

t! 

n 

CX, w13c Differential, 
am? RFTIC 
RmXf 

noted as -M- on the 
missing data was -11 and 

Reason* 

A 
A 

B 
B 
C 

A 

D 

A 

*A - Quantity insufficient for ar~31yshs. 
B - No specimen received. 
C - A reticulocyte count MS perfonrpd. Wver, the results were 

incunpatible with the results o ! tne CX snc! WBC differential analyses. 
D- EIDTA specimen clotted. 
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Many statistically significant differences were noted in the males and fanales 
when hefrbatology and chmistry parameters frun the treated groups were canpared 
to Group 1. Differences were also noted when Groups 3, 4, and 5 were carqxlred 
to houp 2. In addition, several differences in the knatalogy and chemistry 
parameters were noted when linear regression was applied to Groups 2, 3, 4, 
and 5. 

Ihe normal ranges established are designed to include only 95% of the 
population for each of the parameters, so occasional slight outliers are 
expected. 

The values fran the spun capillary Her’s do not match the instrment r-tm 
values. This is due to overlapping between W’s and platelets as seen by the 
laser cell counter. This overlapping was a result of the srmll size of the 
W’s in the anemic animals and the lack of hemoglobin. Therefore, numbers 
generated for RX, bematocrlt and platelets are inaccurate and should be used 
for comparisons between groups but not as definitive values. Because of the 
severity of the anenia, this inaccuracy does not affect the interpretation of 
the data. 

TUO statistical cmparisons were made with the study data. Qne, treatment 
Groups 2, 3, 4, and 5 were compared to Group 1 (Cunparison I). And two, 
treatment groups supplemented with iron (Groups 3, 4, and 5) were compared to 
treatment Group 2, no supplement (Comparison II). 
discussed separately. 

Each carparison will be 

Hmatobgy 

Males 

Statistically significant changes were noted In all test groups (Groups 2, 3, 
4, and 5) when canpared to Croup 1. hro or more paranreters were effected in 
each group. 

1. The average Group 2 (treated, nonsupplenentedl IIBC value was statistically 
significantly depressed when -red to Group 1. Group 2 REC values were 
3.01 x M/u1 or less conrpared to a control mean of 7.97. 

2. Hmoglobin and hemtocrit values for Groups 2, 3 am3 5 (treated, low and 
high supplemnted, respfftivety) were statistically significant when 
canpared to the control group. Group 2 values for both parameters were 
severally depressed, i.e., hexqlobin values ranged frcm 1.6 to 5.0 g/dl, 
while hematocrit values ranged frari 4.4 to 12.9%. Groups 3 and 5 
hemoglobin values ranged frun 8.7 to 14.8 and 14.1 to 15.3, respmztively. 
Hemtocrit values for the same groups ranged fran 21.3 to 40.3 and 35.6 to 
43.5, respectively. The control mean value for hmqlobin was 15.71, while 
the control bematocrit mean was 43.1. 
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3. 

4. 

5. 

6. 

7. 

The RBC indices (WV, PCH, and ICK) for Groups 2, 3, ‘and 4 Yere 
statistically significant. Group 2 mean values for these parameters were 
543 fl, (16.6 pg, and 540.@%, respectively. Group 3 mean values for the 
same parameters were $48, 117.5, and 540.8, respectively. Group 4 mean 
values for KV and KZH were $4 and 519.7, respectively. No statistically 
significant difference occurred in the Group 4 MCHC parameter. Control 
gzoup mean values for KY, FCH, and KX were 54.3, 19.72, and 36.37, 
respectively. 

The only statistically significant occurrence in the WBC parameter was in 
Group 5. The WEK value was slightly elevated with values ranging fran 6.1 
to 16.3 x 103/ul cmpared to a control mean of 8.13. 

Platelet values for Groups 2 and 3 were statistically significant with 
values 3685 x 103/u1 or less and 2216 or less, respectively, cmnpared to 
a control man of 1016. 

Reticulccyte values for Groups 2 and 3 vere statistically significant. 
Group 2’s values of 39.0% or 1eSS were greatly elevated canpared to the 
control mean of 3.08. While Groups 3’s values were only slightly elevated 
(13.6 or less) when the saw comparison was mde, 

Honocyte and segmented neutrophil values for Group 2 were statistically 
significant. Both were increased with monocyte values 1.17 x 103/ul or 
less and segmented W;ltrophil values 2.67 x 103/ul or less when canpared 
to a control means of 0.395 and 0.598, respectively. In addition, monocyte 
values for Groups 3 and 5 were statistically significant with values 0.45 
or less and 0.98 or less, respectavely. 

Fenales 

1. Group 2 RBC, HCB, and ET values bme severally depressed and statistically 
significant when compared to control group values. Group 2 RBcl values were 
22.16 x 106/ul, Hcg values uere (3.3 g/dl, and Her values were (9.1% 
empared to control fmmn values lor FE, MB, and KT of 7.615,-14.85, and 
41.72, respectively. 

2. Group 2 RBC indices were also depressed and statistically significant. KN 
values were 45 fl or less, KH values were 15.6 pg or less, and MZHC values 
were 37.5% or less cmpared to mean values of 39.7, llr48, and 36.51 for 
CV, FCH, am3 PUC, respectively. 

3. Group 3 Hc;B, ZT, KW, and ?CH values were slightly depressed and 
statistically significant. Group 3 values were 14.9 g/d1 or less, 43.1% or 
less, 53 fl or less, and 19.2 p9 or less for HCB, fCT, Pev, and MB, 
respectively. 

\ : 
4. Group 2 platelet values were ststlstica!ly significant and greatly 

elevated, 2379 x l03/ul or less, u!m cxxnpared to a control mean of 938. 
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5. Reticulocyte and monocyte values for Group 2 were statistically 
significant. Reticulocyte values were greatly increasied, ranging frun 19.1 
to 25.68, canpared to a control mean value of 2.91. Home values were 
moderately elevated, 1.00 x 103/ul or less, when canpared to a control 
man of 8.298. 

Cbesnistrv 

Males 

1. 

2. 

4. 

5. 

6, 

houp 2 910coSe values were moderately depressed ati statistically 
significant when canpared to the control group. Group 2 values rang& fram 
186 to 385 mg/dl while the control group mean was 369.3. 

BUN, creatinine, total protein, albmin, globulin , and A/G ratio values for 
Group 2 were also statistlcally significant. BUN values were moderately 
elevated, 42.2 mg/d! or less, when c-red to the control group man of 
16.82, Creatinine, total protein, albumn, and globulin mean values (6.52 
rrg/dl, 5.06 g/dl, 3.89 g/dl, and l-17 g/dl, respectively) were slightly 
depressed when c-red to the control group mean valws of 0.65, 6.33, 
4.28, and 2.05, respectively. The WG ratio was slightly elevated, mean 
value of 3.33 -red to a control mean of 2.113. 

Alkaline phosphatase, AST, tota! bilirubin, and cholesterol values for 
Group 2 were also statistically significant when ccmpaxed to the control 
group values. Alkaline phosphatase values ranged fran 86 to’263 IU/l for 
Group 2 animals while the control mean was 278.6. AST values were slightly 
elevated for Group 2 with a mean of 126.6 IU/l s a control man of 183.2. 
Total bilirubin values were elevated for Group 2, a maan of 0.21 rrq/dl vs a 
control mean of 0.11. Finally, cholestero : values were slightly depress 
for Group 2 when -red to the control, 54.3 s 67.2 sq/dl. 

Group 2 calcium and Sodom values were sllghtiy depressed and statistically 
significant when cmpared to the control group. The mean for Group 2 
calcim values was 11.07 mg/dl ccmpared to a control mean of 11.98, As for 
the sodiun values, the Group 2 nman was 140.2 mEq/l canpared to a control 
mean of 145.8. 

Total iron and total iron bindmg capacity values were statistically 
significant when catpared to the control group. Group 2 total iron values 
were markedly depressed when curqared to the control mean, 23.5 z 268.1 
mzg/dl, respectively. The total iron binding capacity for Group 2 was 
moderately elevated uhen cutpared to the control mean; 759.4 s 541.4 
mcg/dl, respectively. 

Group 3 values for total bilirubin, total. iron, and total iron birding 
capacity were statistically rigmficant when canpared to the control group 
values. Total bilirubin values were slightly elevated when caspared to the 
control mean, 0.16 vs 0.11 nq/dl, respectively. Total iron values were 
severely depressed when caspared to the control man, 88.4 E 288.1 mg/dl, 
respectively. Total iron binding capscity values were slightly elevated 
when canpared to the control group mean, 646.4 2 541.4 mq/dl, 
respectively. 
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7. Group 5 values for sodiun and total iron were statistically significant 
when capered to the control group. The depression of scx3im values was 
slight, a mean of 143.4 mEg/l vs a control mean of 145.0. The Group 2 
total iron value? were slightly depressed when compared to the control 
mean, 153.2 vs 208.1 mq’dl. - 

FaMlW 

1. 

2. 

3. 

4. 

5. 

6. 

Group 2 BUN and creatinine values LFere statistically significant when 
ccmpared to the control group. Group 2 BuEi values were moderately elevated 
when compared to control mean, 28.76 2 17.92 sq/dl, respectively. While 
creatinine values were slightly depressed when the sam caqarison was 
made, 0.58 z 0.64 rtq/dl, respectively. 

Statistical significance occurred when Group 2 total protein, albumin, 
globulin, and A/G ratio values were cunpared to the control group. Total 
protein, albumin, am3 globulin mean values were slightly depressed when 
carpared to the control group means for the same paramsters, 5.71, 4.31, 
and 1.40 vs 6.38 g/dl, 4.47 g/d?, and 1.91 g/dl, respectively. - 

Group 2 alkaline phosphatase, AST, total bilirubin, and triglyceride values 
Were statistically slgn:flcant when cmpared to the control group. The 
alkaline phosphatase mean value was moderately depressed, 144.7 IU/l 
canpared to the control mean of 238.4. The AST mean value was slightly 
elevated when canpared to the control, 131.6 vs 87.5 IV/l, respectively. 
Both the total bilirubin and triglycerld e nreaTva1ues were fmderately 
elevated compared to the control mean, 
78.9 mg/dl, respectively. 

Q.22 and 167.4 2 0.11 rq/dl and 

Group 2 sodium and phosphorous values were also statistically significant, 
The sodium man value was slightly depressed caqxxed to the control mean 
value, 141.3 vs 144.6 mEgIl, respect;vely. k%ile the phosphorous mean 
value was slightly elevated when the sam cmrison was made, 9.37 2 8,36 
-1, resFtively. 

Group 2 total iron and iron bindIng capacity values were also statistically 
significant when canpared to the control group values. Total iron values 
were markedly depressed, a mean of 12.5 nrg/dl vs a control mean of 234.3. 
Total iron binding capacity values were greatly~ncreasad waler the same 
caqwison, 891.7 z 517.0 nrq/dl. 

Finally, Group 3 phosphorous, triglyceride, and total iron values wze 
statistically significant &en cmpared to the control values. Phosphorous 
values were slightly elevated, 9.55 q/d! canpared to 8.36. Triglyceride 
and total iron values were moderately depressed, 58.5 ard 145.8 2 78.9 
mg/dl and 234.3 mclq/dl, respectively. 
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cmPARIsoK II 

The only cmparisons to be discussed in this section are those that met the 
following: (1) if statistical significance occurred in an individual parameter 
when the treated, but not supplemented group (Group 2) was campared to the 
control group (Group 1) ; and (2) , if iron supplementation in the treated groups 
(Groups 3, 4, and 5) did not result in a statistically significant change when 
cartpared to the treated, but not supplemented group (Group 2). 

Htmato1ogy 

Statistically significant change did not occur in the MCH and KB?C parameters 
when a treatment group supplerrtnted with 50 pin iron (Group 3, males) was 
c-red to the treated but not supplemented group (Group 2, males). The Group 
3 mean PCH value was 15.94 p9 canpared to the Group 2 mean value of 14.91, 
while the Group 3 mean MZHC value was 37.77% mxnpared to the Group 2 mean value 
of 38.44. For reference, the control (Group 1, males) man fCH value was 19.72 
and the !%3iC mean value was 36.37. 

When linear regression was applied to Test Groups 2, 3, 4, and 5, the following 
was noted: a positive dose regression occurred in the males in the WK 
parameter but not in the females. In addition, positive dose regression 
occurred in the males in the monocyte and segmented neutrophil parameters, but 
again not in the females. Flnally, positive dose regression occurred in the 
females in the f%K parameter, but not in the mles, 

Chenistrv 

Statistically significant change did not occur in the phosphorus parameter when 
a treatment group supplemented with 50 &$ZR iron (Group 3, femles) was canpared 
to the treated but not supplmmted group (Group 2, females). The Group 3 mean 
phosphorus value was 9.55 mg/dl empared to the Group 2 maan value of 9.37. 
For reference, the control (Group 1, fanales) man phosphorus value was 8.36. 

when linear regression was applied to lkst Groups 2, 3, 4, and 5, the following 
was noted: a positive dose regression occurred in the total iron parameter for 
males, but not in the fanales. In addition, positive dose regression occurred 
in the creatinine, albunin, calcivn, phosphorus, and cholesterol parameters in 
females, but not in males. 

ANATUUC PATHOLEY 

Refer to the report suhnitted by Experimental Pathology Laboratories, Inc. 
(Anatanic Pathology Appendix I). 
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DI5-cuSSION 

B86-8272 

CLINICAL PATHOLOGY 

A microcytic, hypochranic anemia was dgnonstrated in Group 2 males and fianales 
dosed with the test substance. A similar anemia was demonstrated in previous 
studies (B85-0460 and B86-0224) with this test canpound. This anemia was 
compatible with iron deficiency. Simple iron deficiency is difficult to prove 
conclusively with laboratory tests. The classic method of proving an anemia is 
caused by iron deficiency is to prevent or cure the anemia with supplgnental 
iron. 

Supplementation with 50, 100, or 200 w of iron prevented or lessened the 
anania is a dose related fashion. Thus, this study provides very strong 
evidence that the cause of the amma assocrated with administration of this 
test substance is simple iron deficiency. 

Test substance administration alone caused a mlcrocytic, hypochranic anemia as 
shown by the decrease in red cell numbers, hemoglobin, hematocrit, red cell. 
volume, and man corpuscular kmg:obln. 
believed this is due to rrach~ne erro: 

The PCHC increased slightly, it is 
In count3ng sczrke of the very small red 

cells as platelets, 
CellS. 

thus increasing the percent of hemoglobin in the remaining 
Reticulocytes increase6 in response to the anemia. The increase in 

platelet numbers was spur;ous, caused by interference of the sink311 red cells in 
the platelet counting. In thus sttiy there was also a slight increase in the 
num!xr of monocytes In bo*th sexes ulth test substance administration. The 
changes were sl ight , and may be due to nom? bIologica variation or test 
substance administration. segmented neutroW:ls also increased in the males 
only, again the change is smal! and may be due to biological variation. 

Associated with the severe iron deficiency amla were changes in clinical 
chemistry parameters. The serur lrm levels decreasecf significantly and the 
serun iron binding capacity rncreawd. These two cfiartges are expected with 
iron deficiency anemia. The other changes are secondary to the debilitation 
and anoxia caused by the iron deflclency. Decreased perfusion of the kidneys 
and liver resulted in increases in SUN, serums bilirubin, and liver enzynes and 
a decrease in sefm proteins; decreased fmscle mass was associated with a 
decrease in creatinine. Other nonspsrfic changes in metabolism were reflected 
in changes in the serm elemrolytes, glumse, alkaline phosphatase, and 
lipids l 

Supplementation with 50 pFm of Isoh (Croup 3) reduced the de9ree of anemia, 
although these rats were still aneatc cxqaared to the cxmtrols. In this 9roup 
the fmales were less affected than the rrmles, possibly because of &ir 
smaller body size. In the females the WV ~ncrcssed to nearly normal range, 
thus the spurious change in platelet count bms not Seen. The reticulocyte 
count was also not elevated in the funales. The more severe effect in the 
males is reflected in the m and the skgnrflcantly elevated reticulocyte 
count. The decrease in monazyte counts )n VW mles is probably due to normal 
variation, since it did not uxur in the females and was the opposite of the 
effect seen in the Group 2 anunals. 
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Serun iron was still affected in Group 3 rats but the increased iron binding 
capacity was only seen in the males. 
chemistry parameters were not seen 

The other secondary changes in clinical 
, with the exception of a continued slight 

increase in total bilirubin in the males and possibly phosphorus in the 
females. Serun triglyceride levels were decreased in the females, a change 
which appears to ke fortuitous since it does not occur in the males or any 
other dose group including Group 2. 

Supplementation with 10@ ppn of iron (Group 4) ccmpletely prevented anemia in 
the females. In the males there was a continued slight de&ease in fCV and 
MCH. No statistically significant changes were reported in the clinical 
chemistry values, but examination of the individual results shows a few rats 
with low serum iron values. 

Supplementation with 263 ppn of iron (Group 5) increased the KS? an3 flrH in the 
males to normal. The HCY an3 HGB fell very slightly ccmpared with Group 4 ati 
were significantly different frm Group 1. In addition there was a slight 
increase in WX and absolute monocyte nmbers in Group 5 males. Clinical 
chenistry parmeters were unaffected except for a continued slight and 
statistically significant decrease in serun iron in the mal’es. A decrease in 
serum sodim in the mles if probably due to biological variation since it did 
not occur in the females nor In a dose related fashion. 

In sumnary, supplmentatlon with l@P pg~ of Iron or greater returned the femle 
rats to normal. Supplementation with either 50 or 100 ppn of iron in the males 
continued to be associated with a decrease in red cell size and serun iron. At 
200 ppn supplementation in the males red cell size had returned to normal, but 
hemoglobin levels were still slightly decreased, and serun iron levels were 
still significantly lower than the controls. 

ANATOMIC PATHOLOGY 

Refer to the report sukxnitted by Dperimental Pathology Laboratories, Inc. 
(Anatcxnic Pathology Appendix I) . 

CLJNCAL. PATHOLOGIST C PATHOUXXST 
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WPcJ 262 P(O) -m- -Y- 0 113 0 1411 0 041. 0 (11% 
Oars 164 P(O) +a- -m- 0 739 0 r3J 0 005” 0 163 
oars 16Y P(O) -*- -Y- 0 46( 0 s3e 0 OS2 0 3tn 
Ft maa. ptot -*- -W- 0.6t? 0 462 0 49.27 0 419 

P(C) DfMlfFS P-VAlUE FOR COWPARlSON OF OTHER GROUPS WITH CONTROL. GROUP 1 f . 
PfOJ DENOTES P-VALUE FOU LINEAR RtGRESSlON OR fOR A  CONTRAST. 
4.+4,4*4 OFNOtE SIONlFfCANCE 8V D1STRlRUtlON-FREE METHODS WITH Pe.05, .DT OR DOT RESPECffVEl,V. 
7 INDICATES A  ‘LACW OF ftf’ IN LINEAR REGRESSION OR IN A  CONfRiST. 
-Y- t~R)ICAltf A StAttStfCAl TEST NDT PPRirORMED BtCAUSt Of ho OATA dR WttHTN-DROUP VARtANCt I 0. 



SIAttSllCAl ANAlYSlS SUYMARY 

StUOY 9060172 - MALtS ptatoo 1 VAlUCS 

RESPONSE : GlUC 8UN CREIT. 
(m/01) two/m) (WO/DL) tc& ,G% CC~K 

h/G ALH AS1 ALT filllet 
flu/c) ( fU/L 1 lIU/L) (UWOL 1 wE:;L 1 

OROUP 
OROUP 8 IV0 369 3 (6.62 0.65 6 33 4 ?B 1 03 1 $13 279 6 103 2 53 9 0.11 (45.0 

Y SE 20.3 t.07 0.02 0 10 0 04 0 0% o.ott t? t 56 4.6 0.01 04 

0uouP 2 AVO 216 s 26 92 0 5? 506 3 89 t I? 3 330 163 2 (26 6 54.1 0.21 (40.2 
I s f ZT 3 3 47 0 03 tI t4 0 ‘0 0 05 0 093 14 t 12 9 0.0 0.02 t.4 

@1Cl 0 024’ 0 0344 0 ixm**4 0 0 l ** 0 003** 0 0 6.. 0 0 l ** 0 ooO”* 0 046. 0 460 0.0 448 0.~44’ 

oawv J 4vo 343 8 t* 13 0 CJ 6 YJ 4 2t I 9t-l 2 213 276 0 Mm 2 52.0 0.16 145 .o 
Y ff 31 2 0 73 0 0‘) 0 (3 9 05 9 09 0 069 13 0 6 t 2.5 0.02 0.5 

PtCI 0 (41 0903 too0 0 486 0 9?! 0 346 0 356 0 962 0.101 0.739 0.017* l.ooo 

o.ow4 rvo JW B (7 4r 0 67 6 r6 4 3’1 1 9t 2 244 232 f to9 3 53 0 0.06 $44 1 
I J f at 0 I 03 0 01 0 or 0 01 0 06 0 070 (9 5 6 I 26 0 01 00 

*(cl 0 013 0 911 0 462 0 230 0 911 i.J $46 0 226 0 093 0.513 0 796 0 $43 too0 

ouow !I 4vo 3YT 9 IT l 3 0 69 6 70 4 25 f 93 2 t9t 231 3 tO6.t 48.9 0. (1 t43 4 
* 5 f 31 1 0 10 0 01 0 01 0 03 0 0’1 0 036 (8 2 82 3.4 0.01 0.4 

*‘(cl 0 trc 0 119 la00 0 366 0 012 0 296 0 4tt 0 oeo 0 146 0.519 t.ooo 0.023, 

ow3 NJ *to? 0 356 0 a74 0 cxxP*‘* 0 0 0” 0 m4*r 0 0 .** 0 0 l *’ 0 ooo*** o.oeo 0 515 0 of@* 0 clot*++ 
OUPS 2b4 PfOl 0 068 0 Ott’ 0 ow444 0 0 6.0 0 OQ44* 0 0 l ** 0 0 ‘** 0 021. 0 135 0.315 0.0 l ** 0 00944 

tW’f 265 PtOi 0 202 0 060 0 000”’ 0 0 “0 0 00444 0 0 l ** 0 0 l ** 0 012. 0 Is37 0.965 0.0 *** 0.0164 

FE REOR. P(0) 0.199 0.0007 0.001’) 0.0 1 OOCKJ? 00 7 0.0 7 0. 16t7 0. $56 0.551 0.0 7 0.04 t7 

WC) OfMOfL$ P-VALUE FOR COMPARISON OF OfHER GnOUPS VltH CONTROL, CRW!’ I Y . 
b(O) OftJOfES P-VACUf COR LtNEAQ REGRESStON O W  FOQ A CoNflAST. 
l **4,*t* bfMOTC St~ICtCAWE 8Y NQRMAC OiSfRI9UffON ~CtHDOS VITH Pe.05. .Ot OR .OQf RtSPECflVtLY. 
4.44.444 bENoff ~~oN~F~cAN~X BY Olfl l lRUTfON-fRCF nt!rlem$ WITH v*.o5, .O* Or) ,001 RESCEGflVfLY. 
P tNOfCk?ES 4 “tkCK bf flf’ IN LINEAR REURFSStON OU tN A CONfl?AJT. 



STAflSffCAL ANAlvflS SUMWARY 

STUOV B660272 - MACES PERlOO 1 VALUES 

Rf SPONSE : CA PMlS CHOL TC 101 FE TIRC 
&C) f@m/OL) fyo/OL) ~YC/OL 1 fMG/Ol ) (MC-G/O1 ) f MCG/OL ) 

OROUP 
WOUP t *vo. T 49 *1.se 9 I’) 67 2 112 3 1043 f 341 4 

Y SE 0 31 0.21 O.Ylt 3 7 tt n 21 0 24 3 

GRWP 1 AVO. 6 90 11 07 0 29 54 3 223 0 23 s 7s9 4 
Y I ? 0 30 0.23 0 47 4 4 77 0 3 2 31 1 

P(C) 0 247 0 we** 0 OnJ 0 ot9. 0 St3 0 oQfJ.8.  0  0  l ** 

ORW* 3 AVO 7 OI tt 96 8 49 60 6 05 0 00 4 646 4 
* 3 t 0 37 0.2f 0 25 3 3 $2 1 73 n 34 0 

Ptc) 0.347 0 040 0 462 0 $95 0 ?A0 0 007” 0 oos** 

OOWP 4 AVO 7 26 11 70 e 92 66 f loo 9 Icn 0 ss3 0 
* 0 31 0 21 0 29 3 9 9 3 33 1 fS 2 

&Ei 0 630 0 365 0 680 0 037 0 6Q4 0 (90 0 73t 

(iI?WP ¶ AVG * 0 86 lf 39 0 69 59 0 116 4 l53 2 s73 1 
I s  t 0 34 0 24 0 31 3A 21 0 35 5 22 0 

PfCl 0 f91 0 Qef 0 321 0 (47 0 97) 0 015’ 0 3s) 

oeps 203 P(O) 0 620 0 w9** 0 O(T’ 0 739 0 274 0 ow’.’ 0 cxEl** 
GYPS 2134 Pto) 0 470 0 06t 0 200 0 031. 0 633 0 ~‘.4 0  0  l ** 

ows 289 pto) 0 e37 0 J37 0 4t2 0 302 0 633 0 ooo”” 0 ooo*** 
FE RCGR PlO) 0.937 0.7697 0.0727 0 338 0 0937 0 oat** 0.0 7 

P(C) OENOTCS P-VALUE FOR COYPlQlSON OF OItcFf? GROUP5 UllH CONfROC, CROUP t M  
P(O) bENOtES P-VALUE FOR LINFAR ittr.~tSSlO~ OR FOR A CON7r)ASf. 
. l *.*** OtNOTC SIONI~ICANCE 8V NORMAI OiSIAtRU~iON MFTHOOS WITI4 Pq.05. 01 OR 001 WSPECTfVEtV. 
4:44,44* oEr401t S~~N~F~CAHC~ or o~srtttftutlo~-rwt tatftrons utrti PS 05. .ot on WI ~CsPtCttVfCY. 
7 INO1CAtfS A “LACK OC FIT” 1N t?NfAR RECISESStON OR IN A CONTRAST 



STATISTICAL ANAlYSlS SUMMARY 

STUOY 8660272 - FEMALES PERIOD 1 VACUES 

RESPONSE : GCUC 8UN CREAT. AlO ct. 08 A/G ALK AST ALf TElsLt 
(MO/O1 ) (MO/DL ) (BAG/IX ) , Gu::L t (CM/lx 1 ( CM/lx 1 f lU/l 1 4 lU/L 1 ( Ill/L 1 (Yc/OL) ,*E:;L 1 

6RWP 
GQOUP 1 AVO 355 4 (7.82 0.64 * 6 38 4 41 4 91 2.3RS 130 4 47.5 44.m 0.11 (44.6 

I s E 20 9 0 77 0 02 0 $1 0 05 0 09 0 ((0 (9 0 1.9 1 I 0.01 0.8 

Qowp 2 AVO 313 5 26 to 0 38 3 It 4 31 1 40 3 41’) (44 7 131 6 52.6 
c  

0.22 
s  t 8, 4 

(41.3 
1 @I 0 Of 0 *J 0 01 0 or 0 If0 10 3 (4 6 6.4 0.02 1.1 

P(C) 0 13) 0 ooo444 0 OS34 0 ooo”’ 0 03n* 0 0 l ** 0  0  l *. 0  001’. 0  OOt444 0.664 0 00144 0.007** 

OI)WP 3 AVQ. 317 4 (8 78 0 63 6 II 4 40 t 19 1 323 199 4 91. t 46.0 0. $2 145 8 
? 3 t. to 7 0 64 0 01 0 09 0 OS 0 06 0 071 1G t 4.3 1.7 

P(C) 0 (70 0 Yro 0 619 
0.0t 08 

0 443 0 RIO 0 ta4 0 7st 0.740 0 971 0 484 0.739 0.270 

Or)WP 4 AVO 333 0 18 tt 0 64 6 30 4 so t 80 2 403 $90 4 80 3 46 (I 0 13 t4!5 t 
I s  t Id II 0 re 0 02 0 06 0 04 0 04 0 037 If 8 39 2.9 0.02 08 

PlCl 0 415 0 119 tow f WY) 0 671 0 1.71 0 en0 0 144 0 631 0 664 0.401 0.670 

UWU@ Y AVO MY 0 tt 8f 0 61 6 74 4 49 1 ns 1 443 221 1 9t 2 4T.6 O.fl (45 f 
I s t 20 Y 1 T3 0 02 0 0’) 0 04 0 WI 0 04~ ts 4 4 2 3.¶ 0.01 03 

PIG) 0 895 0 1110 0 21f 0 ?nf) 0 ??11 0 so7 0 617 0 671 0 393 0 ?96 f.ooo 0.670 

OOPS 183 P(O) 0 607 0 mo4.4 0 040* 0 wo*** 0 070* 0 m*** 0 ooo*-* 0 003** 0 003.4 0 633 O.W444 o.ooty*** 
011s 244 ~(0) 0 rte 0 cm0444 0 01s. 0 inm’* l 0 010.’ 0 0 l ** 0  arm*** 0  057  0  WI** 0 739 0 Ott4 

ows 265 P(O) 0 IO1 
0.001** 

0 @lo444 0 @Jo”‘. 0 ocm’.’ CJ 044. 0 000*** 0 om*** 0 004.. 0 005.4 0 796 
FE UfGR Ptol 0 074 00 7 0 oat*** 0 0oo-l 0 032* Oow? 

0 0014* 0 Go?** 
0 Go01 0 0707 0 0027 0 440 O.wo? 0 Of?? 

P(C) OFNoTES P-VALUE FOR COMPARISON OF OTt!FR GROUPS VlfH CONTQOC. GROUP t F 
P(O) OtMOTCS P-vALUt fOR LINFAR RtGttt5SlON OR rCf9 A CONTUAST. 
* a*,*** OEMGtt fI6NlFICANCE OY NORM41 ~ISt~l6UfION METttoOS VtTtt P< OS, .ot OR .w1 UE5PECTfVELY. 
4;44,44+ DENOTE SIDNtffCAMCE 8-t OISTRIPUTION-FREE MEtt lOOS VIIH P<.OS. 

INO’tCATtS A”CACK OF FIT’ 
.Ol OR 001 RtSPCCttvtl.~. 

7 fN 1 TNf At2 t?FGnESStON Off tN A CONTRAST 



STATlStlCAl ANALVSIS SUMMAPV 

STUOV 8060212 - FEMALES PFAIOO I VlCUfS 

RESPONSE : 
(MEL ,Y& ,Mi;z, &% , MG::L f 

TIRC 
(:%:, (WCC/IX ) 

OROUP 
OROUP 1 AVO. 7.2s 12 02 0 36 69 0 70 9 234 3 517 0 

F s E 0 II 0 (7 0.26 5 I 7 0 19 9 18 4 

OUOUP 1 AVO 6 B4 f2.36 n 37 SR 7 (67 4 l? s nq1 7 
F S-E 0 27 0 16 0.31 3 6 27 0 9 2 7e 2 

P(C) 0 530 0 (67 0 016. 0 013 * o(y).*. (-J -r&r 0 oofJ.*r 

ORWP 3 AVO 6 48 $2 ?ll 8 3s 65 I) 3R 5 145 n S61 6 
c f E. 0 3B 0 17 0 17 3 6 4 PI 3t 7 47 6 

PiC) 0 100 0 3311 0 006** 0 577 0 0414 0 Owl” 0 539 

oawp 4 AvG 6 81 (2 O¶ B 60 76 I 76 7 194 3 St39 6 
I :t:, 0 11 0 1s 0 18 4 f 9 7 31 6 33 7 

0 383 0 612 0 SC2 0 113 0 053 0 143 0 on9 

QUWP 5 AVO 7 23 (1 ee B 31 72 8 66 3 2l7 B 530 6 
I SE 0 ft 0 (4 0 3f 30 6 7 23 7 26 4 

P(C) 0 064 0 609 0 904 0 SO? 0 $65 0 4Bf 0 436 

(NIPS 263 P(O) 0 296 0 71t 0 663 0 2t3 0 ooo”~ 0 ooo”.’ 0 oo?+* 
Q-f 384 Ptot 0 766 0 2Yb 0 06t 0 003” 0 o(J1rrr 0 <XX)r.r 0 ~144 
CUPS 265 ~40) 0.3oe 0 069 0.013. 0 owi* 0 QQQ’“b 0 QQQ’44 0 QQQ1rc 
FE REGR. P(O) 0.294 0 OS00 0 003‘. 0 011. owo7 00007 OooO7 

WC 1 OENUtZS P-VALUE FOR COMPARtSON Or OTMER GROUPS YltH CONTUOL. CROUP t f 
P(O) OfNOTES P-VALUE FOR LlNEAR wCWSSION Or) FOR A CONMASt. 
*,**:** OENOtf Sl6NIFtCANCCE 8V NGpM4t Offfpt8UItON YETHOOf. WITH P<.OS. .Ol OR .OOl pE3PECtIVEl.V. 
,,*@,*bcOE&tt SlGNlFlCANCL (IV OISIRtbUftoN-WEE METHOOS WITH Pe.05. .Ot Off .OOl RESPECT1VEt.V. 
7 tNbICiTES A ‘LACW BC tlf- IN CtNPLIl REG11E5110N OR fW A CONlt(4Sr. 



OATA 11STtNG 

6860272 - MALES 

\I 

PERIOD 1 VALUES 

at JPWSE . RBC 
WflLIoN 

Wf YCV WY 
(Xl (Cl 1 (PC ) 

*WC UBC PlAtElET WETIC 
f%) 

SPUN HCf 
(X) 

NORM WQ -10: 
HI : 

URWP u4IYIL 
amup @ 2934 

a Y936 
294 9 
2944 
2946 
29443 
295? 
l969 
2994 
2996 

51 10 6 31 .o 47 45 0 3t 0 30 406 
10 2 11.2 52 0 66 73 0 3R 0 17 3 1634 

7 64 1¶ 6 41 0 56 20 v 36 T 60 1097 38 -Y- 
7 60 t4 e 39 9 !57 19 5 3v I 86 9Q3 20 -u- 
7 11 r9 8 40 e 53 19 6 37 0 39 $016 -*- -Y- 
? 62 tY t 44 9 !bT 10 I 3s 0 9 I 9qv 30 -a- 
(i 16 1s 4 41 9 51 in 6 75 9 $3 a 903 2 t -a- 
0 44 16 4 46 t 54 t9 4 3% 6 9 ? 1vv5 34 -W- 
0 34 17 0 49 1 55 70 4 31 2 10 999 3 f -Y- 
? 66 t3 7 43 ? 56 20 0 35 9 6 2 914 3 2 -M- 
B 33 15 6 42 3 St 11) I 36 9 v 3 9R6 3 1 -u- 
7 no 15 6 42 I) TS 10 0 76 4 I) f 1291) 3 1 -M- 

AVERAGE 7 972 1s 71 43 2t s4 3 $9 72 36 37 tl t3 1016 f 3 08 -u- 
ST0 call a too 0 10 0 63 06 0 10 0 13 0 68 3!5 7 0. ts -u- 

Mowp 2 2935 I 4? 
a 2933 1 27 

2964 too 
2967 3 ot 
2914 1 69 
290 1 1.64 
2997 2.04 
3vv~ 2.35 

4 4 JR $3 7 36 4 78 If94. 34 6 6. 
4 5 35 (4 2 40 0 62 t395 30.6 6. 
e 2 4t 15 J 31 fl 7 4 327 I 36.6 I?. 

11 9 43 *6 6 30 8 80 3423 30.0 18. 
6.4 34 t3 2 39 1 70 (129 35 2 10. 
6 2 36 14 6 38 7 so 2t3n 39.0 B. 
es 42 16 2 38 8 90 32 f4 32 t (3. 
9.5 40, 15 3 37 9 10.7 3685. 27.6 14. 

AVEIACC .t.gzt 2.61 t.557 3a 3 14 9f 36 44 8 14 2499 9 33.21 
ST0 FAII 0.2w3 0.39 11.vv t t 0 42 0 38 0 50 352 0 8.34 

ft ‘0 
f.5 

OROUP 3 2949 6.45 09 23.4 36 (3 6 38 0 6 7 1963 $3 6 23. 
M 295 f 7.12 t* 4 31.7 45 16 0 36 0 li 2 ($30 53 -Wl- 

295s 6.30 0 7 21.3 34 I3 8 40 8 8~2 22 16 11 4 30 
1956 6.47 t4 e 40.3 II) 11 s 36 7 90 1057 40 -*- 
2970 0.22 13.7 36.1 44 $6 7 38 0 60 1095 7s 42. 
2900 0.60 (4.6 30.6 45. (6 8 37 5 $3 2 896. 40 -u- 
2963 6 6S t4.6 30.1 44 16 9 38.3 89 f 150 38 -Y- 
2986 7.14 11.2 30.2 42 $5 7 37 t 6 8 1226 64 36. 
3vvv 8.24 12.5 33 0 40 15 2 37 9 7 9 1290 8 t 40. 
3004 8.59 t4 6 39.0 64 17 0 37 4 5 7 (176 5 f -*- 

AVFP)AOE 7.766 12 $0 33 20 42 3 
SlO.ERU. 0.296 0.76 2.10 1 4 

(5 94 37.77 8.36 $320 s 6 94 35 4 
0 42 0.40 0.73 133 8 t OS 26 



OAtA 1 ISTING 

6660272 - MALES 

RESPONSE : 

ORDUP 4 2932 
AI 2950 

2959 
296 1 
296’1 
2911 
2972 
2916 
2962 
2999 

AVCRAGI 
sto roa 

OR<)vD II 2*3. 
* 29J9 

2942 
a*43 
2947 
a9ea 
2966 
29rJs 
2999 
3003 

AVERAGE 
STD ERR 

REtC 
NlLLlQN 

0.42 
6 10 
0.34 
7 eo 
e I? 
0 11 
a 37 
e eo 
e 03 
b 30 

II 062 
0 31Y 

-N- 
7 ea 
? 16 
7 20 
7 93 
7 27 
7 it0 
7 00 
7 dl 
7.26 

7.570 
,o. 105 

MCV 
IfL 1 

MCH 
(PG. ) 

MCHC 
(31) 

WRC PLATELET RClIC SPUN t4Ct 

41.8 50 
32 6 53 
44 3 s3 
39.2 50 
44 6 54 
43 6 54 
3s a 4n 
43 3 49 
37 9 41 
4t 1 50 

36 1 6 4 1024 2.4 -Y- 
33 7 7 4 665. 2.6 -M- 
35 7 7 3 1017. 2.6 -N- 
36 5 14 b 956 4.5 -N- 
35 9 to 3 1071 23 -Y- 
36 7 7 tJ 693 3 4 -N- 
31 6 11 4 1146 -N- -*- 
36 0 76 900 4 7 -N- 
11 3 11 0 )OQS 5 4 -M- 
36 0 93 10Rll 32 -H- 

40 (13 
I Ill 

50 0 
on 

36 25 9 33 bRt 6 3 50 -N- 
I-J 39 0 01 43 9 0 3r -N- 

-N- -Y- 
40 (I 52 
3s 1 51 
3¶ 6 49 
43 0 54 
4t 1 51 
41 e 54 
43 s s56 
41.6 54 
40.7 56 

I7 9 
17 9 
II) 9 
18 3 
19 3 
19 I 
17 8 
I? 1 
18 1 
17 (1 

1lJ 34 

0 27 

-N. 

16 5 
19 I 
19 4 
19 3 

a0 1 
19 6 
19 6 
19 5 
20 1 

-N- -N- -N- -N- -M- 
39 3 16 3 1097 40 -M- 
3r 3 0 2 913 2 7 -N- 
39 6 n 0 911 -N- -M- 
34 6 6 1 9.25 39 -Y- 
35 9 17 3 1200 39 -N- 
36 6 I3 6 1199 26 -N- 
35 3 17 6 1013 30 -N- 
36 4 7 3 $022 34 -N- 
35 9 9ll 911) 3.4 -N- 

4o.tt 53 9 19 s4 36 40 10.56 1024.9 3.36 
0.62 08 0 f6 0 46 f 11 35.4 0.20 

PERIOD 1 VALUES 

tlti 

-M- 
-M- 



DATA LISTING 

8660372 - MALES PEL)IOO 1 VALWFS 

RE SPDNSE : IANOS 8150 CO5 L V’wrvf MONO SF as 
WDUSANO tHOUSAND WDUSAND tWU%AND tWJUSbND It~OUSAW 

wnw.awa -10: 
HI : 

a8fwP ANIYAC 
Gc)OUP t 1934 

m 2936 
394 i 
tsrr 
3946 
76411 
t-t 
1969 
I994 
2*99 

00 
00 
00 

Ki 

8: 
00 
00 
00 

00 
00 

omw 2 I939 
I Y931 

2964 
a9ct 
?9?4 
196 t 
3993 
300* 

00 
00 
00 
00 
00 
00 
0.0 
0.0 

AVtOAat 
StD.i!R@ 

ORWP 3 2949 0.0 
n 295 f 0.0 

2955 0.0 
29S6 0.0 
2970 0.0 
2900 0.0 
1983 0.0 
2916 0.0 
3ooo 0.0 
3004 00 

AVEAACE 
SfD,ERO. 

0.0 
0.0 

00 
00 

ii:: 
00 

83 
00 
00 
00 

00 
00 

00 
00 
00 
00 
00 

co” 
00 

00 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

::: 
00 
0.0 
0.0 

0.0 
0‘0 

00 
009 

tz :o 
00 
0 te 
0 01 
00 
00 
00 

4 97 0 42 0 66 
? 77 0 60 0 69 
s 13 0 79 9 I? 
8 81 0 $9 0 51) 

tt 90 0 10 0 51 
0 44 0 4n 0 VI 
6 91 0 49 9 42 
9 46 0 3* 0 43 
6 Yr) 0 36 0 66 
6 72 0 49 n 97 

0 049 
0 02t 

I 092 
0 616 

0 395 
0 036 

t-l !i’)n 
0 05t 

008 

ii:: 
00 
00 
00 
0.0 
0. tt 

6 37 0 39 f 01 
4 46 0 !I0 t 24 
s 31 0 111 I 76 
7 04 0 40 0 56 
s t4 0 63 0 63 
7 01 0 63 t 35 
5 58 t 17 1 25 
6 95 0 96 2 67 

0 013 6 056 0 667 t 373 
O.OfY 0 332 0 096 0 263 

0.01 !5.0? 0.27 1.34 
0.0 9 4t 0.45 1 34 
0.0 7.46 0. t6 0 57 
0. $8 7 83 0.36 0 63 
0.06 5.40 0.24 0 30 
0.0 12.28 0 40 0 53 
0.09 6 50 0. $6 2 14 
0.07 5 65 0 27 0 6f 
0.0 7 03 0.24 0 63 
0.06 4 79 0 23 t 03 

0.052 
O.OlR 

7 (17 
0 740 

0 279 
0 019 

0 9*2 
0 175 



OATA CfSfING 

8660272 - MALFS PEatOO f VAI.UES 

UESPONSE : BAWS BASO EOS L VYrw WONG SFGS 
I+UjUSANO TMlUSAM THOUSANO THOUSANO TWUSAND THOUSAND 

W W P  4 2932 
Y 2950 

29s9 
296 t 
2965 
2911 
2972 
Y9lb 
2962 
1995 

oawp ¶ 7938 
Y 1939 

1447 
?Q4Y 
994 1 
1961 
1960 
1909 
2999 
3003 

0.0 

iz 

8:: 

88 
00 
00 
00 

00 
00 

.w 
00 
00 
00 
00 

:: 
00 
00 
0.0 

0.0 AVEffAOc. 
St0 FlJO. .o 0 

00 
00 
00 

::: 

:: 
00 
00 
00 

00 
00 

.n 
00 
00 
00 
00 
00 
00 
00 
00 
0.0 

0.0 
0.0 

0.0 

ii.:: 
00 
0.2* 
00 
00 
0 (5 
00 
00 

0 076 
0 otr 

.w 
00 

8: 
00 
00 
00 
0 75 
00 
0.0 

O.O?R 
0.026 

0.26 
0 27 
0 44 
0 59 
0 5t 
0 47 
0 57 

0 46 
0 77 
0 77 

0 466 
0 o=lt 

.Y 
0 90 
0 14 

0 67 
0 74 
0 61 
0 41 

0 63 
0 36 
0 69 

0 4R7 
0 073 

0 70 
0 96 
0 51 
0 69 
0 4( 
0 31 
2 74 
t 52 
t (0 

0 65 

0 ssn 
0 7?5 

-M- 
0 QR 
0 90 
0 79 
0 41 
9 40 
1 0’) 

0 76 
0 44 

0 71) 

0 130 
0 OS0 



ea6OYtf - FEMAl.ES 

RF. SPONSE : ABC 
HllLION 

net CCV YCH 
(Xl frl b (PG ) 

WCtKZ YBC PLATECET I)EllC 
(%I tHOUSANo THOUSANO (X1 

54 
10 1 

t Gwoi 1 

10 6 
17.2 

31 0 47 15 0 31 0 30 406 
52.0 66 13 0 38 0 17 3 1634 

7 66 14 a 42 e 34 fR 6 s4 7 5 1 9117 
7 39 14 t 40 s ‘is IQ 9 36 1 6 7 677 
T 66 14 0 42 1 55 19 3 75 2 5 4 673 
7 64 14 7 4f 4 54 19 2 35 5 4 8 a90 
7 Cl 14 3 39 7 57 VII 0 Rfi 0 70 1001 
7 ?)a 14 l 42 6 J6 19 7 35 0 7 3 666 
t 41 t4 9 41 I 56 YO 4 35 T 5 5 963 
? 41 14 6 40 7 55 19 t 35 9 6 4 976 
t 64 13 e 43 3 57 70 4 76 0 7 3 917 
I 67 I¶ a 42 6 !%4 19 4 3s I 7 7 1031. 

:: 
2 6 
2 6 
5 2 
2 3 
-M- 
Y 3 
2 !I 
3 2 

bVERlOC 1 61s 14 OS It 71 54 II 19 5) 35 60 6 Y7 930 0 2 9! 
ST0 101) 0 058 0 0 0 36 04 0 (II 0 16 0 31 19 2 0 31 

ownw Y 30 (0 1 11 
F 3016 1 42 

JOY? 1 36 
304 1 1 12 
3044 t 46 
305 1 t 99 
305 3 t a0 
3060 1 .S6 
306 3 1 16 
3066 I 1.73 

33 
1 a 
Y ? 
t 6 

38 
30 
2 3 

Li 

8 * 
4 9 
7 3 
4.7 

:: 
7,s 
5.7 
0.7 
7.7 

41 $9 Ii 36 3 6 6 1379 19 1 
35 0 7 76 I 7 3 17GO -w- 
l? 11 A 11 0 0 1 111q 20 0 
42 14 3 34 0 6 0 lOR7 23 4 
sn 1s 7 35 7 70 1170 30 4 
40 15 1 37 s 4 9 1598. 13 6 
40 14 9 37 3 a 3 2253 22.3 
37 14 t 36 6 4 3 1664 24 0 
40 14 4 3S 6 6 1 2191 22 4 
4s 16.2 36 4 6 6 2 146. 29.6 

AVEl?~Gf 1.739 2 33 6 92 39 7 14 48 36 51 6 60 t9a6 a 24 09 
sto.tian 0 IOR 0 I9 0.50 1 .o 0.32 0 40 0 40 (38 9 1.29 

OROUP 3 3008 7.02 12.2 34.6 50 11.4 35 1 66 790. 3.3 
t 3022 7.35 13.5 37.9 51 16.4 35.6 7.1 952. 2.0 

3030 ? 7s 14.4 39 6 51 18 6 36 4 6 4 763. 3.1 
3032 7.62 13.2 37 2 46 16 9 35 5 7 2 956. 2 7 
3035 7.75 (4.7 40,s 53 19 0 36 0 50 951 2.9 
3056 no6 14.8 43.1 53 to 5 34 6 8 7 95t 2 4 
3059 7.33 14.0 38.7 53 19 1 36 2 5 2 964 2 1 
3065 7.33 13 4 36.7 50 10 3 36 5 7 9 947 3 7 
3067 I) 51 (4.9 40 6 4FJ 17 4 36 7 65 911 27 
307 3 7.60 14.6 40.4 5s 19 7 36 f 4 4 994. 4 3 

AVERlOt 7 6¶5 13 90 36.96 51 t !O 2R 35 87 6 49 918 7 2 92 
STD ERR 0 I38 0.26 0.76 0.6 0.25 0 21 0 42 24 0 0 23 

. -- 

DATA LtSffNG 

PERlOO 1 VALUES 

SPUN MC1 
(Xl 

-Y- 
-U- 
-w- 
-M- 
-Y- 
-w- 
-*- 
-W- 
-Y- 
-u- 

-w- 
-u- 

13 
a 

IO. 
5. 
a 

12. 
$0. 
a. 

it. 
$0. 

95 
0.7 

-M- 
-M- 
-M- 
-w- 
-Y- 
-M- 
-Y- 
-u- 
-Y- 
-u- 

-m- 
-w- 



8660372 - FEMALES PER100 t VALUES 

RE SPOUSE : 

GROUP 4 3013 
F 30tt 

3033 
3039 
3040 
3094 
305s 
305 ? 
3069 
3O?O 

700 
7.66 
7 30 
t 10 
7 40 
? 54 
706 
7 ?5 
e 13 
b 35 

Cw3uP 5 3006 e 21 
f Jot9 7 15 

3016 7 04 
3031 ? 40 
3030 0 $0 
304 3 ? 30 
3050 7 94 
3075 0 18 
3076 0 It 
307 ? 7.6% 

4VERAlCE 
ST0 ERR. 

7, to!3 
0. t40 

RBC 
MILLION ccwz!, 

(4 6 
(4 !I 
(4 5 

* (4 0 
f4 4 
14 7 
14 6 
14 9 
t3 1 
t5 3 

14 74 
0 15 

0 8 
14 9 
0 9 
(4 ? 
I4 ? 
14 ? 
$4 0 
(5 3 
IS 8 
15.6 

ts.ot 
0.11 

4f.1 
39 !5 
40 4 
39 I 
39 9 
4f 0 
40 3 
4t 0 
43 6 
42 q 

4t 16 
0 45 

44 6 
40 0 
39 5 
41 4 
41 I 
4t 3 
43 0 
42 0 
43.0 
43.3 

42.14 
O.Sf 

MCIi 
(PC ) 

MCIK YRC PcLTEtET REftC SPUN Hcf 

19 ‘10 35 A? 6 41 
0 36 0 14 0 54 

t9 4 15 7 50 
20 3 36 3 60 
$9 ? 3s 7 5 6 
19 I 33 ¶ 5 ¶ 
((1 t 34 4 6 4 
19 fi 33 6 5 3 
(9 II 35 5 110 
10 5 33 7 5 5 
19 6 36 3 93 
PO 4 36 0 3 1 

10 51 35 61 6. IO 
0.23 0. (3 0.49 

915 
R43 
950 
9R5 
965 

IOU2 
951 

li1-5. 
R94, 
900 

661 0 
24 4 

74 f 
B)li? 
790 
001 
991 
938 
1191 
009 
637 
9on. 

05~ 0 
24.4 

t 6 
16 
2 1 
36 
36 
12 
3 7 
36 
3 1 
2 0 

2.06 
0 23 

2 1 
3.8 
3 ? 
4 3 
10 
3 I 
39 
3 1 
2 2 
3.3 

3.14 
0 22 

(X) 

-Y- 
-M- 
-M- 
-M- 
-Y- 
-M- 
-M- 
-M- 
-M- 
-*- 

-M- 
-M- 

-M- 
-M- 
-w- 
-Y- 
-W- 
-Y- 
-M- 
-M- 
-M- 
-Y- 

-Y- 
-Y- 



9660172 - FEMALES PFRIOO 1 VAtttFS 

RL SPONSE 

NORM.nrm.-lO: 
t41: 

UROUP ANIYAl 
09oUP 1 3009 

c 30(? 
303 1 
304s 
3049 
3090 
306c 
JO? I 
3013 
3014 

AvEoAGt 
ST0 ERR 

OmuP 1 sow 
c 3016 

Jo?? 
304 9 
304 4 
3OY 1 
3OS3 
3060 
3063 
3066 

AVE*AGt 
sto ERR. 

GROUP 3 3006 
F 3022 

3030 
3032 
3035 
3056 
3059 
306s 
3067 
3073 

AVERAGE 
STO.ERR 

ElANOS ens0 EOS 1 YNP#4 MONO SFGS 
TMXJSAM) TWtUSAND TWUSAhJO ItKNJSANo TtWJSANO ft4OlJCIANO 

00 

8: 
00 
00 
00 

80” 
00 
00 

00 
00 

00 
00 
00 
0.0 
00 
00 
0.0 
0.0 

. o”.: 

ii:: 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
00 
00 
0.0 

00 
0.0 

00 
00 

:: 
00 
00 
00 
00 
00 
00 

00 
00 

00 
00 
00 
00 
00 
00 
0.0 
00 
0.0 
0.0 

00 
0.0 

00 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
00 
00 

00 
00 

00 

E5 

8.: 
0.0 
0 03 
006 
00 
00 

4 ¶9 0 fS 0 36 
5 96 0 54 0 70 
4 64 0 13 0 7R 
4 If 0 4-I 0 t4 
3 95 0 Yt 0 84 
6 SO 0 $5 0 66 
4 1n 0 9T 0 Jll 
s 50 0 76 0 w 
6 17 0 36 0 13 
6 11 0 19 0 sn 

0 017 
0 UXJ 

3 511 
0 ?1)4 

0 190 
0 039 

0 43J 
0 art 

00 5 111 0 59 0 ‘)-I 
00 6 70 0 44 0 5n 
0.0 6 Ott 0 49 0 13 
0 07 3 31 0 54 0 01 
0.0 3 32 0 70 ’ 0 9R 
0.0 4 16 0 19 0 15 
0.0 6 I4 loo I t6 
0.0 3 6s 0 34 ’ 0 30 
0.0 4 no 0 43 0 79 
0.0 5 et 0 33 0 40 

0.007 II 414 0 srn 0 6(13 
0.001 0 t9n 0 067 0 09n 

0.17 5 64 0.46 0 41 
0.07 5 7s 0 50 0 70 
0.06 5.25 0.30 0 49 
0.0 6 (9 0.36 0 65 
0.0 4 60 0.20 0 20 
0.09 7 57 0 35 0 70 
0.0 4 26 0 36 0 57 
0.24 6 64 0.37 0 71 
0.0 5 R5 0 31 0 32 
00 4 05 0 71 0 13 

0 073 
0 032 

5 560 
0 345 

0 341 
0 030 

0 496 
0 011 

\I 
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Report : ClPXPRSf CLINfcAL PATHOLOCY - 
C;LINIC;AL rAi nULUbY Ar’t’thDlX 

HE?M~OLOCY ALPHA RESULTS Run date:09/12/ 
Study (Ret) 
Porlod: 

no.:B86-027t Run tiao: 14:13 
1 File no .:8600078 

Polychro Ant80 PolLi Rbc Smudge 
80x Platelets m&sir cytorl8 cyto8:r crenatod Cell8 
-(I)- --------- -a------- -0---v--- -0ILI----o- -0------- -0c-----w 

0001 3009 F NOTED 
3012 NOTED 
3021 NOTED 
3045 NOTED 
3048 NOTED 
3050 NOtED 
3061 NOtED 
3071 NOTED 
3072 NOTED 
3074 NOTED 
2934 n NOTED 
2936 NOTED 
2941 NOTED 
2944 NOTED 
2946 NOTED 
2948 NOTED 
2952 NOTED 
2969 NOTED 
2994 NOTED 
2996 NOTED 

0002 3010 F 3+ 
3026 3+ 
3027 3+ 
304t 2+ 
3044‘ 3+ 
3051 3+ 
3053 3+ 
3060 2* 
3063 3+ 
3066 2+ 
2935 R 3+ 
2953 3+ 
2964 3+ 
2967 3+ 
2974 3+ 
2981 3+ 
2997 3+ 
3001 34 

0003 3008 F l* 
3022 NOTED 
3030 NOTED 
3032 NOTED 
3035 NOTED 
3056 NOTED 
3059 NOTED 
3065 NOTED 
3067 NOTED 
3073 NOTED 
2949 w It+ 
2951 1* 
2955 t+ 
29S6 NOTED 

1+ 
l+ 
I+ 
1+ 
1+ 
l+ 
1+ 
1+ 
l+ 
I+ 
t+ 
l+ 
I+ 
l+ 
1+ 
l+ 
1+ 
1+ 
1+ 
t+ 

3+ 
3+ 
3* 
2+ 
3+ 
2+ 
3+ 
2* 
2+ 
3* 
2+ 
2+ 
2+ 
2+ 
2+ 
2+ 
2+ 
t+ 

l+ 
l+ 
1+ 
l* 
1* 
l+ 
l+ 
l+ 
l+ 
l+ 
t+ 
l* 
t+ 
1+ 

2+ FEU 
l+ occ 
1+ occ 
l+ RARE 
2+ occ 
1+ occ 
1+ occ 
1+ occ 
2+ FEU 
14 occ 
2+ RARE 
l+ occ 
2+ occ 
1+ occ 
2+ occ 
2+ occ 
2+ FEU 
2+ FEU 

2* 

1+ 

MOD 
ffOD 
MOD 
occ 
MANY 
llANY 
?lANY 
tlANY 
llANY 
MANY 
HOD 
occ 
FEU 
FEU 
FEU 
FEU 
HOD 
FEU 
occ 
tlANY 

lSANY 
WANY 
llANY 
HOD 
ClANY 
MANY 
ROD 
occ 
?lANY 
RANY 
FEU 
FEU 
FEU 
?lOD 



Report:CLPXPRSS CLINICAL PATHOLOGY - HE~IATOLOCY ALPHA 
dlWdCAL PATHOLOGY APPEhiDIX 1 

RESULTS Run dbte:09/ltr 
Study (Refl no.:B66-OZTt Run time: 14:13 
Porlod: 1 File no . :8bOOO? 

CrP Animal Polychro Anlro Polk110 Rbc 
Id. Id. sex Plateleta mrria 

SmudQo 
cytoris -cyto818 Crtnat ed c*lls 

-w-w ---e-m mm- --w--w--- ---L--II- ------c--- --‘l)(l)-w-w- ------e-w --w---w-- 

0003 t910 w NOTED 
2980 NOTED 
2983 NOTED 
t986 t+ 
3000 NOTED 
3004 NOTED 

0004 3015 F NOTED 
3017 NOTED 
3033 NOTED 
3039 NOTED 
3040 NOTED 
3054 NOTED 
3055 NOTED 
3057 NOTED 
3069 NOTED 
30to NOTED 
t93t n NOTED 
2950 NOTED 
2959 NOTED 
t941 NOTED 
2965 NOTED 
2971 NOTED 
2972 PLTS NORH NOTED 
2978 l+ 
2982 NOTED 
2995 NOTED 

0005 3006 f NOTED 
3019 NOTED 
3028 NOTED 
3037 NOTED 
3038 NOTED 
3043 NOTED 
3058 NOTED 
3075 NOTED 
3076 NOTED 
3077 NOTED 
2939 M NOTED 
2942 NOTED 
2943 PLTS NOR!! NOTED 
t947 NOTED 
t96t NOTED 
2968 NOTED 
t9a9 NOTED 
t999 NOTED 
3003 NOTED 

1* 
l+ 
l+ 
t+ 
l+ 
t+ 

l+ 
l+ 
1* 
l+ 
t+ 
1* 
l+ 
l+ 
1* 
l+ 
l+ 
l+ 
l+ 
l+ 
l+ 
l+ 
l+ 
l+ 
l+ 
l+ 

1+ 
l+ 
l+ 
l+ 
l* 
l* 
l* 
l+ 
l* 
l* 
1* 
l* 
14 
l* 
I* 
l* 
l* 
l* 
l* 

1* 

l+ 



Report:CLPXPRSS CLINICAL PA’IWOLOCY - 
$tuey (Roll no.:R86-02?2 

HENATOLDCY’ALPHA RESULTS Run date: 
CLWXL PNHOLOGY APPI’~‘~; 

POPlOd: 1 Run tlae: ia:14 
FlSe no . :b600071 

CFP Animal Fit Pit Pit l kd 
Id. Id. 

‘Pit mkd Pit 
Sex Docro@se Incre&so Decrearo 

Plt 
IlWrea#l* clumped *--a0 ---1-o 0-I --------- ,gi bnt ---------. --o-----e ---II11 --------- ----w---o 

0001 3009 F 
3012 

NANY 

3021 
?lANY 

3045 
NANY 

3048 
HANY 

‘3050 
WANY 

3061 
HANY 

3071 
NANY 

3072 
NANY 

3074 
NANY 

2934 
NANY 

n UANY 
2936 tlANY 
2941 RANY 
2944 
2946 

?lANY 
NANY 

2940 NANY 
2952 NANY 
2969 NANY 
2994 NANY 
2996 NANY 

0002 3010 
3026 
3027 
3041 
3044 
3051 
3053 
3060 
3063 
3066 
2935 
2953 
2964 
2967 
2974 
2981 
2997 
3001 

0003 3008 
3022 
3030 
3032 
3035 
3056 
3059 
3065 
3067 
3073 
2949 
2951 
2955 
2956 

F NANY 
NANY 
ffANY 
NANY 
MOD 
ROD 
HOD 
NOD 
tlOD 
NANY 

ll ROD 
HOD 
MANY 
?lANY 
MD 
HOD 
NOD 

, MOD 

F RANY 
I’lANY 
?lANY 
tlANY 
?lANY 
NANY 
NANY 
MANY 
HANY 
CIANY 

n HANY 
NANY 
HOD 
HANY 



Report:CLPXPRSS CLINICAL PATHOLOGY 
no.:SBi-0272 

- nEnAfOtcJcY *LP”~~~~~TPdnT~~~t~~~~~‘~2: 
. Run time: 14:14 St&y (Rat) 

Period: Pi10 no .:660007r 

0003 to70 
2900 
t983 
PO86 
3000 
3004 

0004 3015 
3017 
3033 
3039 
3040 
3054 
3055 
3057 
3069 
3070 
2932 
2950 
2959 
2961 
2965 
2971 
2970 
2902 
2995 

0005 3006 
3019 
3028 
3037 
3038 
3043 
3058 
3075 
3076 
3077 
e939 
t942 
t947 
2962 
2960 
2989 
2999 
3003 

F 

F 

ItANY 
@ANY 
MANY 
MANY 
UANY 
MANY 

?lANY 
MANY 
)IANY 
MANY 
MANY 
MANY 
MANY 
MANY 
UANY 
MANY 
MANY 
WOD 
MANY 
MANY 
MANY 
MANY 
MANY 
MOD 
MANY. 

MANY 
MANY 
MANY 
MANY 
MANY 
HOD 
?lANY 
MANY 
UANY 
RANY 
HOD 
ROD 
MANY 
MANY 
MANY 
ROD 
NANY 
MANY 



R~port:CLPXPRSS CLXNXCAL ?ATHDLOcY - CL~NCAA PATHOLOGY APPENMX ; 

study (Rof) no.:b86-0272 
WHATOLOCY ALPHA RESULTS Run d&te:09/12, 

Run time: 14~16 
Perlid: File no .:660007 

0002 3010 
3026 
3027 
3041 
3044 
3os1 
3053 
3069 
3063 
3066 
293s 
2953 
2964 
2967 
2974 
2981 
2997 
3001 

n 

0003 2949 
2951 
2955 
2986 
3000 

n 2+ 
NOTED 
4* 
1+ 
1+ 

0004 2950 n NOTED 



OATA LltfINC 

swov 8060272 - MALES PERIOO 1 VAlUES 

RC SPONSE : GLUC BUN CREA7. TP AL8 CCOR 
f wo/oc 1 t m/oc ) 4 WVDL 1 (GM/DC I f CM/O1 ) f CM/O1 ) 

A/G A I. K ASf ALT T0IL.f 
(ItI/ 1 (IU/l t ( IU/L 1 (MO/Ol) (d~l, 

*4t 
159 

NDRY.RMo. -LO: 
HI : 

OPDUP ANIYAC 
OROUP t 2934 

* 2936 
294 t 
2944 
3946 
2949 
299¶ 
f969 
2994 
109s 

33 
t 10 

to 
at 

OS 
09 

40 
? t 

19 
43 

33 
77t 

sit 
202 

16 
70 

0.0 
0.33 

art. l¶ 8 0.6 6 4 4 2 12 I et 197 (08 40. 0.t 14s. 
396 te. t 06 6 3 4 1 10 1 to 160 (09. 47. 0.1 t45. 
349 20 4 08 50 4 1 I 6 2 63 246 83. 31. 0.t t45. 
396 (7 .o 07 6 4 4 3 2 2 t 9t 354 90. 3’3. 0. t (47. 
310 tt.2 06 6 9 43 t a 2 39 260 1f1. 64. 0. t t46. 
rtr 11 8 07 66 45 1 t 2 14 32? I26 55. 0. t t4t. 
439 f7 2 06 10 4s 7 5 1 00 311. 97 60. 02 (44, 
I?4 I5 0 06 6 Y 43 YO 1 t!t x90 94. 66. 0.1 (44. 
402 16 ? 01 6 4 4 J ? I 1 OS 319 134. 73. 0 f 144. 
Jl9 I) l 06 6 t 4 t 10 7 05 t97 80 36. 0 t f43 

AVC l 4c)t 369 3 t6 r)? 0 69 6 99 4 2R 1 05 1 ttJ l?O 6 to3 2 ‘J3.b 0.11 (45 0 
570 tuu 10 Y t 01 0 02 0 to 0 04 0 on 0 077 t7 t 56 4 6 0.01 0.4 

aaow 1 YQJ5 YO? 42 1 05 4 9 9 I 1 t 3 4s 1 to 103 36. 0 f 
Y 2s’)) (96 31 4 04 =I t 9 9 t 1 3 15 763 1tt tt3 02 

2904 299 3) 7 04 4 I) 9 6 ( 1 300 732 1 t9 44. 01 
fQ6t 390 tn i 06 4 0 9 (I t 0 3 40 80 $06. 4t. 01 
2914 2nt YJ 3 06 5 3 4t t 1 J 41 (33 tta. 52. 01 
390 9 246 32 0 06 s 1 4 3 t 4 3 01 $14 t19. 94. 03 
2997 279. I8.b 0.S 4 5 35 t 0 3 30 00 (39. 54 0.2 
3001 365. t6.3 0.6 !I 4 4 r f 3 3.15 134. 98. 39. 0.3 

AVEUAOE 276 9 21.61 0.92 906 3 69 t. $7 
SYD.EWt. 1T.3 3.47 0.03 0 $4 a to 0.05 

t63 2 fZ6.6 94. t O.Zf 
24.t t1.f.t 0.0 0.01 

141. 
tn1, 
$43 
(44 
$41 
94t 
137. 
442. 

t40.2 
t.4 

OROUP 3 2949 f97. (9.8 0.6 6 t 
* w 295 t (73. 23.6 0.6 5 n 

2953 38f. 19.4 0.6 5 7 
2956 31i. 20.6 0.7 6 7 
2970 454. (9 5 0.7 64 
2960 29s. 20 9 0.7 6 t 
2903 463. 17.1 0.7 70 
2966 277. at.6 06 59 
3Doo 264. 19.2 0.7 6 3 
3004 Jot. t9.s 0.6 6 3 

2f?. 120. 50. 0. t (46. 
220. (50. 61. 0. t 144. 
425 to7. 43. 0.2 143. 
339 82. 41. 0. t $45. 
746. 109. 55. 0.2 (46. 
2e5 89. 52. 02 140 
220. 1t5. 66. 0.2 (43. 
359. 97. 49. 0.2 146. 
246. 99. 42. 0.2 $44 
773 94 53 0. * 143. 

AVERAGE 3t3 6 (9.73 0.69 6 73 
St0 ERR. 3t 3 0.73 0.02 . OIJ 

4 1 
40 
4 2 
4 5 
4.4 
4 3 
4 5 
4 1 
4 3 
4 2 

4 27 
0 OS 

2.0 
5 a 
1.5 
2.2 
20 
t fJ 
2 5 
t 7 
2 0 
2. t 

t 96 
0 09 

3 330 
0 093 

2 05 
2.22 
2 80 
2.05 
2 20 
2 39 
f eo 
2 47 
2 ts 
200 

2 ?13 
0 089 

aIn 0 t06 1 31 0 0 16 
33 0 6 I 1s 0 02 



STUOV R060272 - MALES 

RESPONSE : 

QROUP 4 2932 384. 
M  2950 269 

2939 34 I 
296 I ??a 
2969 3Ql 
?9?! 440 
291) 310 
trite 431 
Y8a 2 139 
299% Iv3 

370 8 
31 a 

cow 8 1938 316 
II ?939 136 

?942 101 
1943 190 
2-4, 444 
?Qaa MO 
2QCI 300 
2909 49s 
2999 410. 
3003 4ot. 

327.9 
31.2 

(3 s 
19 7 
10 7 
13 e 
l? 9 
$4 0 
(3 0 
13 0 
19 t 
20 0 

17 4t 
1 03 

19 0 
70 6 
17 0 
tt 8 
11 t 
13 9 
19 1 
20 0 
$6 6 
t7.0 

17.63 
0.70 

01 6 4 4 2 
0 7 60 4 f 
06 6 4 6 a 
0 7 5 7 a I 
06 6 1 4 3 
0 7 6 2 4 3 
07 5Q 4 1 
01 6 3 1 3 
OS 6 1 4 7 
o’, c 3 4 1 

0 6f 
0 01 

k I6 
II 07 

06 6 3 
06 60 
06 3 9 
06 6 1 
06 * 2 
0 7 fi 2 
0 7 6 7 
0 t 6 2 
07 6 7 
07 6 2 

0 65 6 20 
0.02 0 07 

4 2% 
0 01 

4 3 
4 1 
4 1 
4 7 
1 I 
4 3 
4 1 
4 2 
4 4 
4 3 

4 25 
0 03 

2 2 
1 9 
20 
1 6 
7 0 
1 9 
t 6 

2 0 
1 9 

7 0 

I 91 
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PROCTER AE;D GA!!LE STUDY NLMZR Bi36-0272 

THE EZTECT OF SUPPLE?EhTAL DIETARY IRON Oh’ OCTOPIROX TOXICITY 

GROSS PATHOLOGY SIM%ARY 

CONCLUSION 

Fifty male and fifty female rats vere divided into five groups 

and treated as follovs: Group 1, 0 mg/kg/day of Octopirox and 0 ppm of 

iron: Group 2, 300 mg/kg,/day o f Octopirox and 0 ppm of iron: Group 3, 

300 mg/kg/day of Octopirox and 50 ppm of iron; Group 4, 300 mg/kg/dag of 

Octopiror and 100 pplc oi iron: and Group 5, 300 q/kg/day of Octopirox and 

200 ppa of iron. Macroscopic evidence of anemia (pale eyes and tissues 

and enlarged hear:) was noted in al ! Group 2 animals necropsied at the 

terminal sacrifice. Twc Group 2 males died during the study. Fifty ppo 

or more of iron in the diet prevented the macroscopic observations of 

anemia in Groups 3, 4, and 5 at necropsy. 

I hTRODUCTI ON 

Macroscopic examinations vere conducted at necropsy on tissues 

from male and female Sprague-Lbley (Charles River) rats. The purpose of 

this study vas to determine if dietary supplemental iron vi11 prevent the 

anemia in rats dosed vith Octopirox. The rats eV8h8ted for this study 

are presented under Animal Croup Assignment on the folloving page. 
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MATERIALS AND KETWODS 

Experimental Model 

Type of Study: The Effect of Supplemental Dietary 
Iron on Cktopirox Toxicity 

Species : Rat 
Strain (Source): Sprague-Dawley (Charles River) 
Sex : Males and females 
Test Substance: Octopirox and iron 
Vehicle, Control Substance: Certified Purina Chow 
Route of Exposure: Diet (iron) 

Animal Group Assignment 

Hales ‘females Group 
Treatment 

Octopirox Fe in Diet 

lO/lO 
lO/lO 
10’10 
10/10 
10’19 

0 mg/kg/dap 0 w 
300 mg/kg/day 0 wm 
303 mg!kg/da): 50 ivm 
30C mg/kg/daf; 100 ppm 
3TjZ mg'kg/dap 200 ppm 

A? necropsy al? thoracic and abdominal organs were examined, and 

blood was collected from the posterior vena cava for hematology and 

clinical chemistry. A bone marrow smear was prepared, and the spleen and 

femur were fixed In 10: neutral buffered foxmalin. 

Gross observations are summarized by sex and treatment group in 

the Gross Pathology Incidence Summary Tables. A detailed listing of all 

tissues examined are presented in the Individual Animal Cross Reference 

Tables. 
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RESLZTS 

Group I: 0 ma/kg/dav of Octopirox and 0 ppm of Iron 

No animals in this group died during the study. The onlp 

gross lesion observed at necropsp was a slightly enlarged heart in one 

male. 

Group 2: 300 mR/kg ‘day of Cktopirox and Q ppm of Iron 

Two males died during the study. 50 gross lesions were 

detected in these tvo males at necropsy, and tissues were not collected 

from these animals. At the rermlna? sacrifice all tissues, including the 

eyes, were pale, and the heart uas enlarged in all eight males and ten 

females. 

Group 3: 3OC mc icg ‘dar of Octopirox and 50 ppm of Iron 

$0 animals died during the study in this group, and gross 

lesions were not observed 1:: ant anlnials at necropsy. 

Group 4: 300 mg’kg’dar of Octopirox and 100 ppm of Iron 

No animals died during the study, and only an occasional, 

incidental gross observation uas made et necropsy. The slightly enlarged 

heart in one male was similar to an observation made in 5 control animal. 

Multiple pinpoint red foci uere present in the lungs of another male. 

Macroscopic changes were no: noted in females at necropsy. 

3 
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Group 5: 300 w/kg/day of Octopirox and 200 ppm of Iron 

No animals died during the study. The right kidney was 

small in one male, and no macroscopic changes uere noted in females. 

DISCUSSIOh’ 

The enlarged hearts and pale tissues noted in eight males and ten 

females in Group 2 at necropsg vere clinical and necropsy evidence of 

anemia. The addition of SO ppm or more of iron prevented macroscopic 

evidence of anemia. 

Lz- GfTzzJz 
,&Y E. PROCTOR, D.V.M., Ph.D. 
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/ Veterinary Pathologist 
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